LC-high resolution-MS/MS for identification of 69 metabolites of the new psychoactive substance 1-(4-ethylphenyl-)-N-[(2-methoxyphenyl)methyl] propane-2-amine (4-EA-NBOMe) in rat urine and human liver S9 incubates and comparison of its screening power with further MS techniques.
4-EA-NBOMe (N-(2-methoxybenzyl)-4-ethylamphetamine, 1-(4-ethylphenyl-)-N-[(2-methoxyphenyl)methyl]propane-2-amine) is an amphetamine-derived new psychoactive substance (NPS) of the N-methoxybenzyl (NBOMe) group first seized by German custom authorities. In contrast to the phenethylamine NBOMes, studies on the pharmacological, toxicological, or metabolic properties are not yet published. The aims of the presented work were the use of LC-HR-MS/MS for identification of the phase I and II metabolites of 4-EA-NBOMe in rat urine and pooled human S9 fraction (pS9) incubations, to compare metabolite formation in both models, to identify involved monooxygenases, and to elucidate its detectability in standard urine screening approaches (SUSAs) using GC-MS, LC-MSn, and LC-HR-MS/MS. 4-EA-NBOMe was mainly metabolized by oxidation of the ethyl group to phenyl acetaldehyde, to benzoic acid, or to phenylacetic acid, by hydroxylation, and all combined with O-demethylation as well as by glucuronidation and sulfation of the main phase I metabolites in rats. With the exception of the oxidation to benzoic acid, all main metabolic reactions could be confirmed in the incubations with pS9. In total, 36 phase I and 33 phase II metabolites could be identified. Monooxygenase activity screenings revealed the general involvement of cytochrome-P450 (CYP) 1A2, CYP2B6, and CYP3A4. An intake of 4-EA-NBOMe was detectable only via its metabolites by all SUSAs after low-dose administration. The main targets for both LC-MS screenings should be the phenylacetic acid derivative, the mandelic acid derivative both with and without additional O-demethylation, and, for GC-MS, the hydroxy metabolite after conjugate cleavage.